Changes in the rates of the tricarboxylic acid (TCA) cycle and glutamine synthesis in the monkey brain with hemiparkinsonism induced by intracarotid infusion of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP): studies by non-invasive 13C-magnetic resonance spectroscopy.
The tricarboxylic acid cycle rate (Vtca) and the rate of glutamine synthesis (Vgln) in the pre- and post-MPTP-treated cynomolgus monkey (Macaca fascicularis) brain were measured non-invasively using a 2 Tesla 13C-magnetic resonance spectroscopy (13C-MRS; multislice 1H-13C correlation heteronuclear single quantum coherence spectroscopy) system. Before the infusion of 1-methyl-4-phenyl-1,2,3,6-tertahydropyridine (MPTP) into three monkeys, spectra were obtained by 13C-MRS from each monkey under anesthesia after the bolus injection of [1-13C] glucose (99% atom excess, 0.28 g/kg) followed by the continuous infusion of [1-13C] glucose (99% atom excess, 0.72 g/kg) into the saphenous vein for 3 h. The average values of Vtca were 0.475+/-0.077 (mean+/-S.D.) and 0.472+/-0.073 micromol/g/min, and the average values of Vgln were 0.042+/-0.007 and 0.041+/-0.008 mumol/g/min on the left and on the right hemisphere, respectively. Three monkeys were induced hemiparkinsonism by intracarotid (left) infusion of MPTP (0.6 mg/kg) and then were employed in 13C-MRS studies for 2 (5, 14 days), 3 (3, 8, 71 days) or 4 (5, 11, 27, 78 days) times, respectively, after the MPTP treatment. The average ratios of Vtca and Vgln on the left hemisphere to those on the right hemisphere in pre- and post-MPTP-treated monkeys were 0.837+/-0.085 and 1.373+/-0.132, respectively. These results of non-invasive 13C-MRS analysis of the MPTP primate model of Parkinson's disease indicate that the loss of the dopaminergic innervation from the caudate putamen may modulate the overall glucose metabolism to glutamate and glutamine in the ipsilateral cerebrum.